Meaningful recovery of motor function following peripheral nerve injury requires timely reinnervation of muscle before atrophy occurs. In contrast, sensory recovery is thought to be less time-sensitive because sensory receptors are relatively spared from atrophy. Conventional wisdom holds that meaningful sensory recovery can be achieved regardless of the duration of delay. However, this thinking has been challenged by recent insights from animal research demonstrating that Schwann cells within the distal stump lacking axonal interaction senesce and lose their capacity to support axonal regeneration. The clinical implications of these experimental findings remain unclear. In this study, we systematically examined the literature for cases of secondary nerve repair to determine the relative impact of delay on sensory vs. motor recovery.
PURPOSE:
Meaningful recovery of motor function following peripheral nerve injury requires timely reinnervation of muscle before atrophy occurs. In contrast, sensory recovery is thought to be less time-sensitive because sensory receptors are relatively spared from atrophy. Conventional wisdom holds that meaningful sensory recovery can be achieved regardless of the duration of delay. However, this thinking has been challenged by recent insights from animal research demonstrating that Schwann cells within the distal stump lacking axonal interaction senesce and lose their capacity to support axonal regeneration. The clinical implications of these experimental findings remain unclear. In this study, we systematically examined the literature for cases of secondary nerve repair to determine the relative impact of delay on sensory vs. motor recovery.
METHODS:
We reviewed all articles describing outcomes following repair of median, ulnar, and radial nerves from 1970-2018. We performed a meta-analysis of patient outcomes to determine the differential effect of delay on motor and sensory recovery. We fit a linear mixed effects model with change in BMRC recovery score as the outcome. We included duration of delay, motor vs. sensory classification, interaction between outcome and delay, and pre-operative functional score as fixed effects. We included a random subject effect to account for multiple observations on the same subject. We then performed backwards step-wise regression utilizing additional covariates (type of nerve, location and type of injury, and adjacent injuries). Our final model allowed us to predict motor and sensory recovery based on the duration of delay, type of nerve, location of injury, and pre-operative M/S functional score.
RESULTS:
Out of 1621 screened articles, 21 articles with a total of 448 patients met inclusion criteria. After adjusting for preoperative score, we found that the negative effects of delay are more than twice as large for motor recovery than sensory recovery (p<0.01). Backwards step-wise regression yielded a final model that included pre-operative score, motor vs. sensory classification, delay, location of injury, type of nerve, an interaction between delay and motor vs. sensory, and an interaction between type of nerve and motor vs. sensory as significant predictors of recovery (p<0.05). The effect of delay on recovery remained significantly different for motor vs. sensory groups after adjustment (p<0.01). Moreover, our model allowed us to predict recovery based on type of nerve, injury location, and delay.
CONCLUSION:
This study demonstrates that delayed nerve repair has a greater deleterious effect on motor than sensory functional recovery. This finding supports the hypothesis that chronic denervation of the distal regenerative pathway has a modest effect on motor and sensory recovery in comparison to the more pronounced effects of muscle atrophy on motor recovery. Importantly, this study provides the first model that can predict motor and sensory recovery following nerve repair based on the duration of delay. Cre C57BL/6) mice were incubated in 2 types helper T cell subtypes (Th1 and Th17) and Tregs-skewing conditions. Degrees of IFN-γ, IL-17A and FoxP3 expressions were then quantified. Mixed lymphocyte reaction (MLR) was then used to assess effect of HIF-1α deficiency on CD4 + T cell proliferation. To evaluate effect on VCA survival, 13 WT and 15 HIF-1α fl / fl CD4 Cre C57BL/6 mice received osteomyocutaneous allografts from Balb/c mice. Immunosuppressive regimen consisted only of costimulatory blockade (1 mg anti-CD154 at POD 0, 0.5 mg CTLA4Ig at POD 2). Allograft survival, ratios of Tregs/Teff subpopulations in the periphery and within the allograft were assessed.
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RESULTS:
Unlike from WT mice, the naïve CD4 + T cells from HIF-1α fl / fl CD4 Cre C57BL/6 mice not expressed IFN-γ and IL-17A after incubated in Th1 and Th17-skewing conditions. However, those cells still expressed FoxP3 in Tregs-skewing conditions although the degree of expression was lower than WT mice (p<0.01). HIF-1α deficient CD4 + T cells did not result in T cells proliferation during MLR analysis. In the transplanted mice, a higher ratio of Tregs/Th1 cells and Tregs/Th17 cells in the periphery was observed in tolerant animals and lower ratio of both in graft rejecting animals (p<0.05). 
